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Dental remedyAbstract Salvadora persica L. of the family Salvadoraceae, is an evergreen shrub, with a short
trunk 4–6 m tall, smooth green leaves and white bark. Meswak, a chewing stick is prepared from
its stings and roots. Its anatomical structure as well as its chemical constituent which had been
investigated from time to time in last three decades made this plant a choice as tooth-powder
and tooth-cleaner. The acceptance of meswak is broad due to the fact that a part of Islam’s religious
practice is the incorporation of dental hygiene and recommends meswak speciﬁcally for this pur-
pose. Moreover the traditional use of S. persica as antimicrobial toothbrush stick for oral hygiene
and to treat gum inﬂammation, is a part of Greeko-Arab system of medicine and is a centuries old
practice. The available literature mostly stresses upon the higher antibacterial activity against oral
bacteria of Meswak although the plant has other medicinal values. So keeping all of its beneﬁcial
therapeutic properties in view, this review was focused to highlight the available literature of its role
in maintaining the dental hygiene and ultimately the potential and safely use as dental remedy.
ª 2014 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.Contents
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The use of herbal toothbrushes is a common act in mainte-
nance of oral hygiene in most of the countries of Asia, Africa,
and Middle East. Many herbs like, Aegles marmelos,
Azadirachta indica, Fagara zantholoxoids, Salvadora persica
L., Acacia arabica, Juglans regia and many others have been
used as tooth stick by people of different cultures. Among
all the herbs, S. persica L. reports the largest use throughout
the world and particularly in Arabian countries. The tree
grows mainly in Saudi Arabia but also in other parts of the
Middle East. Meswak, a chewing stick is prepared from its
stings and roots. However the commonly available meswak
in markets is a root preparation. The use of meswak in Muslim
countries is treated as compulsory act for religious part.29 It
has been used by Muslims for more than 1000 years since
the prophet Muhammad (S.A.W) realized its value as an oral
hygiene device.38 In ayurvedic system of medicines S. persica
L. is reported to have potent activity for dental complaints.
Moreover the differentiate applications and its chemical com-
position so far studied places it forward in dental check up. It
also attracts the users in having good smell and relevant taste.
In addition, Meswak wicks aside from cleaning between the
teeth, they are ﬂexible and strong as they do not break regard-
less of the amount of pressure applied. The WHO recom-
mended the use of meswak in 1986 and in 2000 in an
international consensus report on oral hygiene. With the agree-
ment of earlier investigations it is conﬁrmed that meswak
exhibited signiﬁcant antimicrobial activity against both aero-
bic as well as anaerobic bacteria collected from teeth with in-
ﬂamed gums and necrotic pulps. Reportedly the extracts
from meswak tree have shown antidepressant effects, wound-
healing, antiviral and antimicrobial activity. In this review
we have focused upon its role in maintaining the dental
hygiene which hopefully will encourage the researchers and
common people its need to document the effect of meswak
in dental checkup.
2. Salvadora persica L. (Meswak tree)
Salvadora persica L. (Salvadoraceae) is a plant native to Saudi
Arabia, India and Egypt.39 The term Salvadora, (Juan Salvadory
Bosca, 1598–1681) was proposed by Dr. Laurent Garcin while
as persica, term indicates Persia. And L. is used to indicate
Carl Linnaeus (1707–1778), the father of modern taxonomy.
S. persica L. belongs to Class Magnoliopsida, and family
Salvadoraceae. Branches long, often pendulous or semiscan-
dent, glabrous or pubescent. Leaves subsucculent; blades
coriaceous, landeolate to elliptic, occasionally orbicular, 1–3–
10 cm long, 1–2–3 cm wide, rounded to acute at apex, cuneate
to subcordate at base. Flowers are small, greenish–white with
lateral and terminal panicles up to 10 cm long and petals up-to
3 mm long. Drupes red or dark red purple when ripe.3. Meswak, the tooth paste stick
The use of Meswak as chewing sticks prepared from the
roots and twigs of S. persica is widespread in Middle
Eastern, some Asian and African cultures. It is prepared
by cutting the stings or roots into pieces of 10-to 25-cm
long. Meswak is usually used 3–10 times daily considered
as an inexpensive and an efﬁcient oral hygiene device.28
The utilisation of S. persica for this purpose is particularly
prevalent and the resulting meswak has been reported to
have beneﬁcial effects on dental health. The relatively strong
taste of the meswak extract may have stimulated salivary
ﬂow effect. Consequently, meswak inhibits growth and the
acid production of Candida albicans. The use Meswak is
entirely consistent with the Primary Health Care Approach
(PHCA) principles.27
4. Meswak Chemistry and bioactivity
Some phytochemical data of Meswak was presented earlier by
Dymock W.10 According to them, the root-bark contains
27.06% ash and is ‘remarkable for the large amount of
chlorine present’. The root and stem contain a fairly substan-
tial amount of silica as a desert plant, whereby its mechanical
action should provide the teeth a dazzling whiteness. The resin
present in the plant parts may be forming a coating over the
enamel of the teeth, thus protecting them. Meswak contains
the following compounds: lauric, myristic and palmitic acids;
polysaccharide and lignin derivatives of phenols and furans;
sterols. Five lignin glycosides were isolated by Kamel et al.2 as
sodium l-Obenzyl-ﬁ-D-glucopyranoside-2-sulphate (salvadoside)
and 5,50-dimethoxylariciresinol 4,40-bis-O-b-D-glucopyranoside
(salvadoraside), syringin, liriodendrin and sitosterol 3-O-
glucopyranoside. Quercetin and ﬂavonoids rutin were detected
in the stems.24 Ashraf Taha Khalil31 proved the presence of four
benzyl derivatives viz, Benzylamides. N1,N4-bis(phenylmethyl)-
2(S)-hydroxy-butanediamide (1), N-benzyl-2-phenylacetamide
(2), N-benzylbenzamide (3), and benzylurea (4). It was further
investigated that Compound 2 revealed a signiﬁcant inhibitory
effect on human collagen-induced platelet aggregation, and a
moderate antibacterial activity. The compound Salvadourea,
(m-MeOC6H4CH2NH)2CO, has been reported in the roots.3
The benzylisothiocyanate isolated from the Meswak showed
antiviral activity against HSV-126 and acts as an agent for con-
trolling dental caries.28 b-sitosterol and ascorbic acid, present
in the bark of Meswak show hypocholesterolemic properties.17
Te compounds trimethylamine and salvadorine present in it
have shown antiphlogistic, antibacterial and gingiva-stimulating
effects.18 Moreover trimethylamine may have a stimulatory
action on the gums. According to studies, chlorine, trimethyl-
amine, alkaloid resin, and sulfur compounds present in
meswak have antimycotic effect.15 Probably, the chlorine
present as chloride could act as a dentifrice for removing tartar
132 H. Ahmad, K. Rajagopaland other stains from the teeth. The taste and pungent smell
present in the sulphur compounds and as commonly known
as ’mustard plant’ are well-known bactericidal agents. The
Vitamin C generally present in the plant contain the organic
sulphur compounds, helps in the introduction of the antiscor-
butic principle in the body, which cures spongy and bleeding
gums.4 In a broad study Noumi et al.30 studied that the essen-
tial oil obtained from the stems of S. persica was rich in benzyl
isothiocyanate (52.5%), benzyl nitrile (38.3%), carvacrol (3.3%),
benzaldehyde (2.5%), aniline (0.7%) and naphthalene (0.6%).
5. Meswak in dental care
Meswak has been scientiﬁcally proven to be very useful in the
prevention of tooth decay, even when used without any other
tooth-cleaning methods.4 However the use of meswak extract
chewing gum may promote periodontal health by decreasing
in plaque, bleeding and gingival indices.19 Diabetes mellitus
and renal transplant patients (usually conditioned with
immunosuppressive agents) are known to predispose to oral
candidal infection14,5 because these disorders reduce the
patient’s immune response. Meswak when tested showed a
great antimicrobial activity against some. The tannins and
resins in meswak have an astringent effect on the mucus
membrane and form a layer over the enamel which indeed
gives protection to the teeth.1 Elvin-Lewis et al.45 showed that
the dental loss in adults is very low in the countries where
Meswak is used widely.
6. Meswak in dental plague checkup
Dental plaque refers to the diverse microbial community (pre-
dominantly bacteria) found on the tooth surface, embedded in
amatrix of polymers of bacterial and salivary origin. For its ben-
eﬁt, plaque develops naturally on teeth, and forms part of the de-
fense systems of the host by helping to prevent colonisation of
enamel by exogenousmicroorganisms.36Moreover often patho-
genic microorganisms are hosted by it which forms the sites for
greatest risk of disease. Mutans group of Streptococci were
established as the key agents causing dental caries and these
aremostly hosted by these sites because of their ability to initiate
the plaque formation.33 Several studies have demonstrated that
meswak contains substances that possess dental plaque inhibit-
ing properties against oral microbes.12,11,13 The meswak’s
mechanical action in plaque removal could have been due to
the substantial amount of silica detected in Persica ashes. It
may also play a potential role in caries prevention and raises
the plaque pH after acidic challenge.23,22 This material does
not exist in Persica extract. This may explain the disagreement
between this study and the ﬁndings which showed meswak stick
can reduce the plaque accumulation.19 Moreover the there are
no. of reports which sport the anti-plaque property or elonga-
tion of the duration for plaque formation.8,9,23,7
7. Miscellaneous activities of Meswak tree
In Eastern Africa, the roots of S. persica are used as a rem-
edy for rheumatic pain, ancylostomiasis, gastritis, gonorrhoea
and the leaf is also presumed to be diuretic. The extract ofthe stems is reported to possess anti-inﬂammatory,34 antimi-
crobial,32 hypolipidemic37 and hypoglycemic35 activities. A
protective action of S. persica decoction against ethanol-
and stress-induced ulcers was observed in rats.6 The use of
Persica containing chewing gum in comparison to placebo
gum has a strong effect on gingival inﬂammation and gingi-
val bleeding.19 Study conﬁrm that the renal transplant
patients (RTPs) who used miswak had a signiﬁcantly lower
prevalence of oral candidiasis than the RTPs using modern
toothbrushes. Both aerobic as well as anaerobic bacteria col-
lected from teeth with inﬂamed gums and necrotic pulps were
checked by extacts.50,44 Antiplasmodial activity and its use as
part of remedies to treat malaria was studied by Ali et al.43
Moreover the plant possess analgesic, anti-plaque, aphrodi-
siac, anti-microbial, alexiteric, anti-inﬂammatory, astringent,
anti-pyretic, diuretic and bitter stomachic activities.46,49 It
has been used in the treatment of nose troubles, leucoderma,
scabies, piles, scurvy, gonorrhea, venereal diseases, boils and
toothache, for teeth cleaning, to treat hook worm, cough and
asthma, in rheumatism, reestablishment of the components of
gastric mucosa, to lower cholesterol plasma levels, and as a
laxative.42,21 The dental loss in adults is very low in the
countries where Meswak is used widely.45 The use of Persica
mouth rinse signiﬁcantly reduced the gingival bleeding.21 The
seed oil is useful for the treatment of some skin diseases and
joint pain.41
8. Discussion
Meswak is commonly used for brushing teeth and for religious
purposes in the Middle East, including Saudi Arabia and Gulf
States, and parts of Asia and Africa. Meswak (or siwak) in
Arabic means ‘‘sticks for rubbing the teeth’’.18 It has been
shown to contain salvadorine, ﬂuoride, chloride, trimethyla-
mine, silica, mustard oil, sulphur, vitamin C, saponins, resins
and traces of tannins, sterol and ﬂavonids. The World Health
Organization recommends and encourages the use of chewing
Persica sticks (miswak) as an effective oral hygiene procedure
in areas where its use is traditional.25
Various studies have been performed on the Persica stick’s
antimicrobial effect because the natural toothbrushes are com-
monly used by millions of people in different areas of the world.
This counterpart of the modern day toothbrush was believed to
be unknown in Europe until about 300 years ago1 and Meswak
was the best source for teeth cleaning till era. Many studies have
demonstrated the antiperiodontopathic, anticaries, antifungal
and antibacterial properties of the contents of Meswak.15,16 It
is an inexpensive source and has been reported to show anti pla-
que and many other pharmacological properties, and its taste
although slightly bitter is not unpleasant.20 All of its activities
possibly occur due to presence of several biologically active
chemical constituents such as ﬂavonoids, saponins, alkaloids,
volatile oils, steroids, terpenoids, and carbohydrates in
it.40,47,48 Thus Meswak can be recommended as a good hygiene
tool in oral health checkup and for dental health care in the com-
munities where they are used as a natural toothbrush.
Conﬂicts of interest
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Salvadora persica L. (Meswak) in dental hygiene 133References
1. Almas K, Al-Laﬁ TR. The natural toothbrush. World Health
Forum 1995;16:206–10.
2. Kamel MS, Ohtani K, Aassaf MH, Kasai R, El-Shanawani MA,
Yamasaki K, et al. Lignan glycosides from stems of Salvadora
persica. Phytochemistry 1992;31(7):2469–71.
3. Ray AB, Chand L, Dutta SC. Salvadourea new urea derivative
from Salvadora persica. Chem Ind 1975;12:517–8.
4. Farooqi MIH, Srivastava JG. The tooth-brush tree (Salvadora
persica). Quart J Crude Drug Res 1968;8:1297–9.
5. Peddi VR, Whiting J, Weiskittel PD, Alexander JW, First MR.
Characteristics of long-term renal transplant survivors. Am J
Kidney Dis 1998;32:101–6.
6. Sanogo R, Monforte MT, Daquino A, Rossitto A, Di Mauro D,
Galati EM. Antiulcer activity of Salvadora persica L.: structural
modiﬁcations. Phytomedicine 1999;6:363–6.
7. Almas K. The effect of Salvadora persica extract (miswak) and
chlorhexidine gluconate on human dentin: a SEM study. J
Contemp Dent Pract 2002;3:27–35.
8. Danielsen BO, Vibeke B, Manji F, Fejerskov O. Chewing sticks,
tooth paste and plaque removal. Acta Odontol Scand 1989;47:
121–5.
9. Wolinsky LE, Mania S, Nachnani S, et al. The inhibiting effect of
aqueous Azadirachta indica (Neem) extract upon bacterial prop-
erties inﬂuencing in vitro plaque formation. J Dental Res 1996;
75(2):816–22.
10. Dymock W, Warden CJH, Hooper D. Pharmarographia Indica.
London, 1890–1893.
11. Abdeirahman HF, Skaug N, Francis GW. In vitro antimicrobial
effects of crude Miswak extracts on oral pathogens. Saudi Dent J
2002;14(1):26–32.
12. Manson JO, Elley BM. Outline of periodontics. 4th ed. Reed
Elsevier; 2000, pp. 381–385.
13. Shahidi B. Evaluation of antibacterial properties of some medic-
inal plants used in Iran. J Ethnopharmacol 2004;94:301–5.
14. Lamey PJ, Darwaza FisherBM, Samaranayake LP, MacFarlane
BM, Frier BM. Secretor status, candidal carriage and candidal
infection in patients with diabetes mellitus. J Oral Pathol
1988;17:354–7.
15. Al-Bagieh NH, Idowu A, Salako NO. Effect of aqueous extract of
miswak on the in vitro growth of Candida albicans. Microbios
1994;80:107–13.
16. Al-Samh DAA, Al-Bagieh NH. A study of antimicrobial activity
of the miswak ethanolic extract in vitro. Biomed Lett 1996;53:
225–38.
17. Malini T, Vanithakumari G. Rat toxicity studies with b-sitosterol.
Ethnopharmacology 1990;28:221–34.
18. Hattab FN. Meswak: the natural toothbrush. J Clin Dent
1997;8:125–9.
19. Amoian Babak, Moghadamnia Ali Akbar, Barzi Soozan, Sheyk-
holeslami Sepideh, Rangiani Afsaneh. Salvadora persica extract
chewing gum and gingival health: improvement of gingival and
probe-bleeding index. Complement Ther Clin Pract 2010;16:121–3.
20. Lewis ME. Plants and dental health. J Prev Dent 1980;6:75–80.
21. Khalessi AM, Pack AR, Thomson WM, Tompkins GR. An
in vivo study of the plaque control efﬁcacy of Persica: a
commercially available herbal mouthwash containing extracts of
Salvadora persica. Int Dent J 2004;54:279–83.
22. Sathananthan K, Vos T, Bango G. Dental caries, ﬂuoride levels
and oral hygiene practices of school children in Matebeleland
South, Zimbabwe. Community Dent Oral Epidemiol 1996;24:
21–40.
23. Sofrata A, Lingstro¨m P, Baljoon M, Gustafsson A. The effect of
miswak extract on plaque pH. An in vivo study. Caries Res
2007;41:451–4.24. Abdel-Wahab SM, Selim MA, EI-Fiki NM. Investigation of the
ﬂavonoid content of Salvadora persica L.. Bull Fac Pharm (Cairo
Univ) 1990;28:67–70.
25. World Health Organization. Prevention of oral diseases. Geneva:
WHO; 1987.
26. AI-Bagieh NH. Antiherpes simplex virus type 1 activity of
benzylisothiocyanate. Biomed Lett 1992;47:67–70.
27. Almas K, AI-Bagieh NH. The antimicrobial effects of bark and
pulp extracts of meswak Salvadora persica. Biomed Lett
1999;60:71–5.
28. AI-Bagieh NH, Weinberg ED. Benzylisothiocyanate: a possible
agent for controlling dental caries. Microbios Lett 1988;39:
143–51.
29. Al-Sadhan RI, Almas K. Meswak (Chewing sticks); a cultural and
scientiﬁc heritage. Saudi Dent J 1999;11:80–7.
30. Noumi Emira, Snoussi1 Mejdi, Trabelsi Najla, Hajlaoui Hafedh,
Ksouri Riadh, Valentin Eulogio, et al. Antibacterial, anticandidal
and antioxidant activities of Salvadora persica and Juglans regia L.
extracts. J Med Plants Res 2011;5(17):4138–46.
31. Khalil Ashraf Taha. Benzylamides from Salvadora persica. Arch
Pharm Res 2006;29(11):952–6.
32. Almas K, AI-Zeid Z. The immediate antimicrobial effect of a
toothbrush and miswak on cariogenic bacteria: a clinical study. J
Contemp Dent Pract 2004;15:105–14.
33. Koo H, Gomes BPFA, Rosalen PL, Ambrosano GMB, Park YK,
Cury JA. In vitro antimicrobial activity of propolis and Arnica
montana against oral pathogens. Arch Oral Biol 2000;45(2):141–8.
34. Ezmirly ST, Cheng JC, Wilson SR. Saudi Arabian medicinal
plants: Salvadora persica. Planta Med 1979;35:191–2.
35. Trovato A, Galati EM, Rossitto A, Monforte MT, D’Aquino A,
Forestieri AM. Hypoglycemic effects of Salvadora persica in the
rat. Phytomedicine 1998;5:129–32.
36. Ebrahim Babpour S, Angaji Abdolhamid, Mahdi Angaji S.
Antimicrobial effects of four medicinal plants on dental plaque.
J Med Plants Res 2009;3(3):132–7.
37. Galati EM, Monforte MT, Forestieri AM, Miceli N, Bader A,
Trovato A. Salvadora persica L.: hypolipidemic activity on
experimental hyper cholesteremia in rat. Phytomedicine 1999;
6:181–5.
38. Eid Mohamed A, Sehm Hassan A, Al-Shammery Abdullah R. The
relationship between chewing sticks (Miswak) and periodontal
health. Part I. Review of the literature and proﬁle of the subjects.
Quintessence Int 1990;21:913–7.
39. Tackholm V. Students ﬂora of Egypt. 2nd ed. Cairo University;
1974, p. 341.
40. Abdillahi HS, Stafford GI, Finnie JF, Staden JV. Ethnobotany,
phytochemistry and pharmacology of Podocarpus sensus latissimo
(S.I). S Afr J Bot 2010;76(1):1–24.
41. Ahmed S, Soaad E, Essawy E, Mohamed EI, Ewald S. Preliminary
phytochemical and propagation trial with Salvadora persica L..
Agric For Res 2008;1/2(58):135–8.
42. Alali F, Hudaib M, Aburjai T, Khairallah K, Al-Hadidi N. GC–
MS analysis and antimicrobial activity of the essential oil from the
stem of the Jordanian toothbrush tree Salvadora persica. Pharm
Biol 2004;42(8):577–80.
43. Ali H, Konig GM, Khalid SA, Wright AD, Kaminnsky R.
Evaluation of selected Sudanese medicinal plants for their in vitro
activity against hemoﬂagellates, selected bacteria, HIV and tyro-
sine kinase inhibitory, and for cytotoxicity. J Ethnopharmacol
2002;83(3):219–28.
44. Al-Sabawi AK, Al-Sheikh-Abdal AKK, Taha MYJ. The antimi-
crobial activity of Salvadora persica solution (Miswak–Siwak) as
root canal irrigant (A comparative study). Univ Sharjah J Pure
Appl Sci 2007;4(3):69–91.
45. Elvin-Lewis M, Hall JB, Adu-uta M. The dental health of chewing
stick users of southern Ghana, preliminary ﬁnding. J Prev Dent
1980;6:151–4.
134 H. Ahmad, K. Rajagopal46. Galletti GC, Chiavari G. Pyrolysis/gaschromatography/ion-trap
mass spectrometry of the ‘‘tooth brush’’ tree (Salvadora persica
L.). Rapid Commun Mass Spectr 1993;7:651–5.
47. Garboui SS, Borg-Karlson AK, Palsson K. Tick repellent prop-
erties of three Libyan plants. J Med Entomol 2009;46(6):1415–9.
48. Kamil M, Jayaraj AF, Ahmed F, Gunasekhar C, Samuel S,
Habibullah M, et al. Pharmacognostic and phytochemical studies
on Salvadora persica. J Pharm Pharmacol 1999;227:51–8.49. Ml Mansour, Al-Khateeb TL, Al-Mazraoo AA. The analgesic
effect of Miswak. Saudi Dent J 1996;8:87–91.
50. Sher H, Al-Yemeni MN, Yahya SM, Arif HS. Ethnomedicinal
and ecological evaluation of Salvadora persica L.: a threatened
medicinal plant in Arabian Peninsula. J Med Plants Res 2010;
4(12):1209–15.
